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Contingent Associations

And the Double-Function, Verbal-Discrimination Task

Benton J. Underwood and Charles S. Reichardt

Abstract

Three experiments examined the role of contingent associations
in learning double-function, verbal-discrimination lists. Some 15-
pair lists were constructed of category instances in such a way that
the learning of three contingent assocfations based on category names
would mediate correct performance for all 15 pairs. The first experi-
ment gave no evidence that the three contingeggies aided learning.
The second experiment showed that subjects could be taught the three
contingent associations in isolation and that they could then apply
them successfully to the double-function list. To make the contin-
gencies more apparent to the subjects, the category names were used
during feedback in the third experiment. The learning was not facili-
tated by such feedback. It was concluded that the learning observed
for the usual double-function list does not involve contingent

associations.



Cont ingent Associations
And the Double-Function, Verbal-Discrimination Task
Benton J. Underwood and Charles . Reichard!

Northwestern University

In the double-function, verbal-discrimination list, ecach item
iv used twice, being correct in one pair, incorrect in another. The
supject's task is to learn to fdentify the correct member of each
prir. The interest in the performance on such lists extends into
two domains. The first concerns the theoretical accounts of verbal-
discrimination learning. Kausler and Boka (1968) were apparentlv the
{irst to use double-function 1ists. They noted that the discrimina-
tion between the correct and incorrect mer™ - 0 & pair in a double-
tunct fon list could not possibls be basced on a frequency differvnce
and, therefore, frequency theorv (Fkstrand, Wallace, & Underwood,
1966) would predict that the list could not be learned. The results
presented by Kausler and Boka show that some learning did occur,
1lbeit at a very slow pace. On the 15th trial for the l6-pair list,
the mean number of correct responses was about 11, with eight being
expected by chance. The usual verbal-discrimination list (single
function) was readily learned. The enormous discrepancy in difficulty
hotween single- and double-function 1lists is as expected by frequency
theory although any other theoretical approach would probably include
the same expectation. (Of course, any theory must sooner or later
qecount for the fact that some Tearning ocours in the doghle-tunction

Tist,
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The second point of interest, following directly from the first,
has to do with the mechanisms fnvolved fn the slow learning which
toes oceur in the double-function 1ist. One possibility, which is
the focus of the current report, is that a subject learns contingent
associations, e.g., he learns ¢ when A and B occur together, A is
correct, but when B and C occur together, B is correct. Wickelgren
(1969), in his examination of possible associative explanations for
serial ordering, proposed contingent associations as one possibility.
He refected the notion on the grounds that learning contingent associa-
tions in any number was impossible, or at best, very difficult. This
conclusion seems go be supported by the work of Mueller, Kausler,
Yadrick, and Pavur (1974). These investigators instructed sudbjects
in the use of contingent associations in learning a double-function
list. They report that . . . this strategy seems to demand too
mich of subjects in terms of memory load. due to the need to organize
the list in terms of paired pairs." (p. ).

These observations indicatc¢ a8 severe limitation on the memory
svstem, a limitation either in acquiring the information needed to
rispond on the basi«< of contingencies, or in utilizing the information
te mediate correct performance, or both. The present studies were
dosfuned to explore the potential of contingent associations more
thoroughlv., The double-function, verbal-discrimination task is
peculiarly appropriate for asking about the acquisftion of cont ingent
tsociations.  The subject rather quickly discovers that a simple
rele e, a trequency rule) will not produce correct responding.

tedvr these circumstances, he should search for other ruvles which
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would spplv to more than one of the pairs. We attempted to make this
search «asy by forming 15-pair lists in which only thres contingency
rules could, if discovered amd implemented, provide correct responding
tor all 15 pairs. This was accomplished by using the names of five
spores, five fruits, and five pieces of furniture. The pairings in
the vritical list contained three categorical contingences, namely,
viven a pairing of a piece of furnfture and a fruit, the !lurniture
fgstance was always correct; given a fruit and a sport instance paired,
the truit instance was alwavs correct, and given a pairing of a sport
and a piece of furniture, the sport {nstance was always correct.

Experiment I
Method
Lists. The following 15 pa‘rs composed the critical list:

chair-apple, bed-pear, desk-peach, dresser-cherry, bureau-lemon,

apple-football, pear-bashketball, peach-swimming, cherry-yolf, lemon-

bowling, football-chair, bavketball-bed., swimming-desk, golf-dresser,

bow! ing=-burcau, For the first five pairs the correct members were the

furniture instances, for the second five pairs the correct members
were the fruit instances, and for the last five pairs, the names of
thye sports were correct. This three-rule contingency list will be
¢1fled List €. The nonvontingent, double-function list (NC List)-was
constructed from the same 15 words, each word being both correct and
1 rrect The third list was a single=-function (SF)Y list . Ten in-
toonces of cach concept were vsed for the SF Hist wiil the patrimes

g e consisting of two instances from the same concoept



Procedure and subjects. The lists were presented at a 2:2-

sec. rate for anticipation learning. Only the correct word was shown
during the feedback interval. During the anticipation interval the
words in a pair were printed onc above the other, with this positioning
varving from trial to trial. There were three different orders of the
paits. Following an initial study trial, 15 anticipatfon trials were
piven with the subjects fnstructed to respond to cach pair on each
trial. Twenty undergraduate students were assigned to cach list
fullowing a block-randomized schedule of the three lists.

Results and Discussion

The mean numbers of crrors ca each of the 15 trials are shown
in Fig. 1. The first obvious fact is that the SF List was acquired
far more rapidly than e¢ither of the two double-function lists. Yet,
the performance on both List C and List NC shows improvement over
trials. If the three-rule contingencies aided learning, the perfor-
mance improvement sholld have been greater for List C than for List
NC The data give no indication of this; in fact, it appears that
on the later trials the subjects given List NC were somewhat super-
for to those given List C. An analysis of the scores, including
trials on the two lists as a variable, showed that overall the twc
sronps did not difter, F (1, 38) = 1.9, p > 08, The ifanteraction
he tween trials and lists was of borderline significance, F (14, 532) =

.5, p < .05
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If it is assumed that the learning of the € List would have been
savilitated (compared with the NC List) had the three cortingencies
oot discovered, learned, and implemented, it must be conc luded that
these steps did not all occur. Thus, it would appear that pertor-
Ve based on contingent asseciations is not easy to demonstrate, a
oo lusion reached by other investigators as nas been noted carlier.
We were not as vet prepared to accent this conclusion. Two other
cameriments were conducted, the first of the two being more or less
pre timinary to the final one.

Experiment 11!

The aim of this study was to see if subjccts could be raught
tie three contingency rules holding for List ¢, and, if so, could
thiev be used subsequently Ia the performance on List C.

Mt hod

Training. The 16 subjucts were first given a card on which
the following three rules appeared:

1f vou see Fucniture ard Fruit, Furniture is correct.

If you see Fruit and Sport, Fruit is correct.

If you see Sport and Furniture, Sport is correct.

It subject was told precisely how these rules fit the three-pair,
Loble-function list that he received as a part of the training.

Atter studying the three rules for 30 sec., the subject was trans-
erred to the following three-pair list: soccer-sofa, sofa-strawberry,
strawberry-soccer. The correct word in cach palr ir underlined,

fwever, the subject responded with the category name. None of these

lye wish to thank Mr. Ronald H. Nowaczyk for conducting this study.




o>

instances occurred in Liet C, the list to which the subject was
subsequently transferred. After the ffrst 30-gec. study period, the
subject was given four test trials (no feedback) on the three-pair
list st & 4:2-sec. rate. This was followed by another 30-sec. study
period on the three rules, another block of four test trials, and so
on. This was continued until the subject had responded correctly to
all pairs on a block of four test trials, or until six test blocks had
been completed.

Test. After the training, the subjects were transferred to
List C and informed that i{f they applied the rules to the new pairs
in the 15-pair list they would be correct. Ten trials were given on
List C, using a 4:2-sec. rate and the anticipation method.
Results and Discussion

During the training, four of the 16 subjects failed to apply
the three rules successfully on a block of four triasls on the three-
pair list. If these subjects are assigned a value of six biocks, the
mean number of blocks required to produce successful responding on
the three-pair list for the 16 subjects was just slightly over four
(4.06). On the average, therefore, it required slightly over 2 min.
of distributed study time before the subject could apply the three
rules consistently to the three pairs of instances.

Transfer performance on the 15-pair C List was very high. On
the first trial the mean number of errors was 2.81. Seven of the 16
subijects respcnied perfectly on the first trial, and 13 of the 16

subjvcts had at least one errorless trial on the 10 trials given. The



mean number of errors on the 10th trial was .69.

These data indicate that a subject car learn three vontingencies
among three category names and apply them with some success to new
instances of the categories. Why then, did not the usual subject do
thiis when he was faced with the 15-pair List € in Experinunﬁ} 17 It
t.s been noted that the first step in such learning would be to dis-
vover that three concingencey rules could govern performance. It is
difficult to believe that if these rules were discovered they would
not be utilized. 1The problem, therefore, appeared to lie in the dis-
covery. Experiment III was an attempt to make the discovery process
vasier. The critical change was to require the subject to respond
with the concept names rather than with the concept instances. In
addition, the rate of prescnting the pairs was slowed on the prounds
that it might not be possible for the subject to apply the rules
when the rate was 2:2-sec. as in Experiment #71.

Experiment III
Mettod

Lists. There were four lists identified in terms of their
pairings being contingent (C) or noncontingent (NC), and in terms of
the nature of the feedback. The C List was the same as used in
Experiment I, with two versions. 1In one case the feedback was the
correct instance, just as in Experiment I. This 1ist is identified
as the CI List. 1In the other case, the concept name was given during
the feedback interval (List CC). Thus, the feedback consisted of

the three category names (sport, fruit, furniture). The two NC Lists
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consisted of the same 195 words as those in Lists CI and CC, but the
pairing was such that no two members of the same category cver
occurred together. This made it possible to use the category name
in the feedback for one of the versions of this list. These two
noncontingent lists are identified as List NCC (noncontingent, cate-
sorv name during feedback) and NCI (noncontingent, instance feedback).
For all four lists the subject responded with the category name.

Procedure. The lists were prescnted for anticipation learning
at a 3:3-sec. rate. The subjeéts were not instructed about contin-
gencies but were fully {nformed about feedback and how it applied to
the instances. Other details were the same as for Experiment I.
Twenty subjects were assigned to each of the four lists according to
a block-randomized schedule Afre: one study trial, eight anticipa-
t{on trials followed.

Results and Discussion

The mean numbers of errors on each trial for each list are
shown in Table 1. As was true for Experiment I, it is clear that
learning occurred, but at a very slow pace. The analysis, including
trials as one variable, showed that the learning was reliable
(F - 12,30), but the only other source of reliable variation was the
trials by type of feedback interaction, F (7, 532) = 2.21, p < .05.

This interaction is small quantitatively, but an inspection of Table 1




Table |

Mean Number of Errors on Each of the Eight Anticipation Trials

Trials
List 1 2 3 4 5 6 7 8
¢l 6.4 6.7 6.5 6.7 5.5 5.4 5.5 5.0
e 7.7 6.8 6.6 5.8 6.2 5.1 5.2 4.5
NC T 6.7 6.4 6.4 6.3 5.1 5.6 6.5 5.1
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will show that whereas performance was somewhat better with {nstance
feedback than with category feedback on the initial trials, there
was a slight reversal of this relationship during the later trials.
Since the interaction is largely due to the difference on the initial
trials, we are inclined to believe that the category feedback on the
initial trials required some performance adjustment by the subjects.
In any event, we will not consider the matter further. The critical
fact shown in Table 1 is that learning the dout le-function list
involving three contingencies was not enhanced by presentation of
the category names during the feedback interwal.

A few subjects reported acquiring the contingency rules. Others
with equally good scores did not perceive the contingencies. One
subject who gave perfect perfurmance on three trials claimed he had
used the length of the words as his cue. There is no reason to doubt
that some learning based on associative contingencies did occur, but
the data clearly emphasize that the discovery and utilization of
three contingencies does not occur with ease, however simple it may
seem in the abstract.

General Discussion

The data leave little doubt concerning a conclusion about con-
tingent associations. Very few subjects will discover, learn, and
utilize such contingencies even when a very difficult task could be
sharply reduced in difficulty by doing so. Experiment TI showed that
most subjects can learn the three contingent associations when these

associations are studied independently, although this was not an easy
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tack when judged by the comparable difficulty of learning three
paived associates.  Such evidence leads to the conclusion that the
<tow learning which does occur in the usual double-function list
is 10t based upon contingent associations since as many contingencies
4~ patirs would be necessary for complete learning to occur.

If the double-function list is thought of as presenting a
prohlcom-solving situation in which the subject seeks rules, the
present data suggest that a search for contingency rules is not a
common one for the usual undergraduate student. This may simply
result from the fact that contingency learning as represented by
the double=-function list is not frequently required in school subijects.
Or, it may be that contingency learning, for whatever reason, is
simply difficult for the memory system to handle. The overlap of
stimulus elements may be heavily involved in making the task a
ditficult one.

A quite different matter is involved in trying to understand
how anv learning of a double=function list occurs if the learning
does not involve contingencies. Mueller et al. (1974) found that
the tearning could be facilitated somewhat when the subjects were
asked to form a sentence or phrase incorporating both the correct and
incorrect words in the pair. This finding, plus other evidence, led
these investigators to suggest that the association which develops
between the words in a pair is in some wav responsible for the learn-
ing that i{s observed. As noted earlier, the pregeflt experiments were

not intended to be analvtical with regard to the basis of learning the
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double~function list except insofar as contingencics might have been
involved. One set of relevant observations should be reporred, how-
ever .

For each list in Experiment III the difficulty of learning each
pair wis determined using the correct response (instance) to identify
a pair. Of course, across all lists, each of the 15 words was a
correct response in some pair. The 20 subjects assigned to each
list were divided into two subgroups of 10 subjects each, and the
number of errors made on each of the 15 pairs by each subgroup was
determined and correlated, using the rank-order cortrelation. These
correlations provide a measure of the reliability of icem difficulty
within a list. The four correlations varied from .62 to .82, indicat-
ing appreciable agreement across subjects as to item difficulty. Fur-
thermore, when correlations were calculated gscross lists, the agrev-
ment was substantiél, with the six values ranging from .50 to .79. Tt
would seem, therefore, that whatever underlies the learning observed
for double~function lists, idiosyncratic factors are not of great con-

sequencoe,
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